Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



'."■ f^ o . 7-^^ 

/ .' 



*,c. c; 



a tt^ ^ ^ 



(. 



k// . <iu'' «-/• . '^^ t (»j -f. .t / ■ Vc^-<-c'i <• ' y. 






f 







MEMOBS OP THE GEOLOGICAI SUETEY 



OF THB 



UNITED KINGDOM. 



MONOOBAPH III. 



THE CROCODILIAN REMAINS FOUND IN THE 

ELGIN SANDSTONES, 

WITH 

REMARKS ON THE ICHNITES OF. 

CUMMINGSTONE. 



BY 



THOMAS a HUXLEY, LLD., P.R&, 

OF H.M. GEOLOGICAL SURVEY AND 
FBOFESSOB OF NATURAL HISTORY, ROYAL SCHOOL OF MINES. 



< ««% «>ta na*** «/^ V%# W'^ »#»-^^> ■ W 



PBINTED BT ORDER OF THE LORDS GOlUaSSIONBRS OF HER M AJESTT'S TBBABUBT. 



t<%^*X «««%*»«^ -B^X** *^*«^^^*»H/\»« ^.•*%* 



LONDON: 

PRINTED FOR UER MAJESTY'S STATIONERY OFFICE. 

AXD SOLD BT 

L0NG31AN & Co., Paternoster liow ; TrCbxkji h Ck)., Ludgate Hill ; 

Letts & Sox, 33, King William Street ; 
Edward Stanford, 6,Cliaiing Cross; and J. Wyld, 12, Charing Cross 1 

ALSO BY 

Messrs. Johnston, 4, St. Andrew Square, Edinburgh : 
Hodoes, Foster, & Co., 104, Grafton Street, and A. Thok, 

Abbey Street, Dublin. 



1877. 



ip.- 




c^J- 



LIST OF CEOLOCICAl. MAPS, SECTIONS, AND PUBLICATIONS OF THE 
CEOLOCICAL SURVEY OF THE UNITED KINCDOM. 



Tm Mapi Are thoM of the Ordiuuioe Smrey. gedoKioeUT coloured by the Geological Surrey of Great Britain and Ireland 
nndcr tlie Bupaintendenoe of i^rof. A. C. BlM»Ar7JAjJ)n F.BJ3, *o., Director-General. The vartoua Formationa are 
ttaoed and ooionrad In all thehr BttbdirieiaiiB. 



EIILAID AID WALE8.-(Scaleone.inchtoamUc.) 

]toa,Noa.8to41,44^e4kimoe8«.6(l.each.withtheezoeptiouof2»ll^23,M.27,28.».32^ _ ^. ^^ 

Sheet; divided into four quArt<>rN. 48, 43, 45, 4«. {« HE). 52. 53.64,55. 66,57. (59 XK. 8E).eo, «l.«ft «.3 71,72. 78. 74. 

76, (76 N8). (77 N), 78. 79. 80. 81. 82. 87. »Cl&. 105 (90 HETNlf,) (»1 8W, NW. 93 SW, N*). (UH NE. 8E. SW). (101 SB), 

(109 SB). Prices*. Ercept (57NW).76(N),(77 NB). Price It. 6d. 

8CBT LAID.— Maps S, 8. 7, 14. 16, 28, 84. 31. 82, S3, 3K 40, 41, 6t. each. MajM 1, 13. 4«. 

IIELAI8— Maps 21. 28. 29. 36. 37, 47. 48. 40. 50. 59. 60. 61. 70. 71. 72. 7 K 73, 78 to 92. and from 93 to 205. price S#. each. 
With the eiception of 38, 60, 72, 82, 122, 131, 140, 150, 169, 160. 170, 180, 181, 182, 189, 190, 190. 197, 202, 203, 204, 2U5, price 
1«. 6(1. each. 



BaCTIOVS, Ittuatraiit0qfth§ Geological Maps. 
1 to 120, England, price 5f. each, l to 6, Scotland, price 6t. each. 1 to 24^ Ireland, price 5«. each. 



\lTXajk3L SacmOVS* nhuirativ^^BoriMamtaiStetiotu and 3fapt, 
1 to 62, England, price 3«. 9d. each. 1, Ireland, price 3«. 6c/. 1 to 3. Scotland, price 3«. 9d. 

COBIV&BTBB COUHTZB8 OT BVaiAlTB AMB XVAAaB, on a Scale of onc-iuch to a Mile. 



T\w Hheots marked * have Descrii)tivc Momoirft. 
ThoMO marked t are illuatratcMl by (jenenil Memoirs. 

ANGLESBY.— nhcota 77 (X), 78. Horizontal Keotiona, sheet to. 
BEDFOBDSUIRE.-sheets46 (XW.NE, SWt, & SEt). 62 (NW. XE, SW. A SE). 
BERKSHIRE.— slicctM 7*. 8t, 12*. 13*. 3i*. 43 (SW*). Hori/oiital Swtions. sheet-* 59. 71, 72, SO). 
BRECKNOCKSHIRE.— sheets 36. 41, 42, 56 (NW & SW). 57 (NE & SE). Horizontal Si-olioMS, sheets 4, 3. 6. 11; and 

Vertifal Sections, sheets 4 and 10. 
BUCKlNGHA3ISHIRE,-7* 13» «• (XE, SK), 46 (XW, SWt). 52 (SW). lloriumtal Sections, 74, 79. 
\}AERMABTHEXSHIRE. 87. 38. 10, 41, 42 (XW k SW), 56 (SW), 57 (SW & SE). Horiaontal Sections 2. 3, 4, 7, 8, 9 ; 

and Vertical Syctioiis 3. 4, 6, H. 13. 14. 
CAERXARVONSHIRE,-74 (XW). 73, 76. 77 (X), 7^, 7» (XW & SW). Horizontal Section 2S, 31. 40. 
CARDIGAXSHIRE,— ^W, 41, 36 (XW), 57. 38, 39 (SE), 60 (SW). Horizontnl Sections 4. 3. i;. 
CHESHIRE.-73 (XE & XW). 79 (XK & SK). 80. 81 (XW* & 8W»), 88 (SW). Horizontal Sections 18, tt, 4.1, t50, 64, 65. 

67,70. 
(X)RXWALL.-21t. 25t, 26t. 29t. 30t. Sit. 32+. & 33t. 
DBXBIGH.— 73 (XW). 7K 73 (XE). 78 (XK Jt SK), 79 (XW. SW. & SE), 80 (SW). Horizontal Sections 31. 35. 38, 89» 

43. 44, and Vcrtinil ScetiouM, sheet 21. 
DBRBY8HIRK,-rt2 (XK), 63 (XW), 71 (NW, SW. & SE), 72 (XE, SE), 81. 82. 88 (SW. SE)). Horizontal Sections 18, 

46, 60, 61, 69, 70. 
DEVOX8HIRK,-2«t. 21t. 22+, 23+, 24t. 25t, 26t. & 27t. Horizontal Sections, sliect 19. 
t The GeoUiKy of the Counties of Coniwjill and Devon Is fulli* illustrated by Sir H. Ue hi Heche's " Re|»ort." Svo. 14#. 

DORSETSHIRE-!.-.. Irt. 17. 18. 21. 22. Horizontiil S«H-tioni. sJiw»ts 19, 20, 21. 22 36. Vertical Kcctions, slioet 22. 

FLINTSHIRE.— 74 (XE), 79. Horizontal Sections. nlMiet 43. 

GLAMORGAXSniRK.-20. .'ttJ. XJ, 41, & 42 (SE & SW). Horizontol Sections sheets 7, s, U. lo. II; and Vertictil Sections. 

sheeca 2. 4, 3. 6. 7. 9. l(i. 47. 
GL0UCESTERSHIRE.-19. 84*, 35.43 (XE SW & SE). 14*. Horizontal Sections 12. 13, It, 15, 31); ami Vertical 

Sections. 7. 11. 16. 40. 47, 48, 49, 50, 51. 
HAMPSHIRE.— 8t, 9. in*, ll, 12*, 14, 15, 16. Horizontal Section, sheet 80. 
HEREFORDSHIRK.— 12 (XB & SE). 43, 55. 66 (XE A SE). Horizontal Sei'tions 5. 13, 27. 80. 31 ; and Vertical Scctiong. 

slieet 15. 
KEXT,-lt (SW & SB), 2t 3t 4*, 3. Ot. Horizontal Sections. sh»?ts 77 and 78. 
MERIOXETHSHIRE.— 39 (XE & SB), 60 (XW), 74. 73 (XE & SE). Horizontal Sections, sheets 26, 28. 2i>, ."Jl, 32. 35, 37, 

MIDDLESEX.— It (XW A SW). 7*. 8t. Horizontal Sections, sheet 79. 

MOXMOUTHSHIRE,— 35. 36. 42 (SEAXB). 43 (SW). Horizontal Sections, sheets 3 and 12; and Verlie:il Sections. 

sheets 8. 9, 10. 12. 
MOXT(;()3tERYSHIRE.-56 (NW), 59 (NE A SE), 60. 74 (SW A SK). Horizontal Sections, sheets 26. 27 29 30. 32. *4, 

33. 36. 34. 
XORTHAMPTOXSHIRE.-64. 45 (XW A NE). 4f; (XW). 32 (XW. XE. A SW) 53 (XE. SW. A SE),63 (SE). 64. 
OXFORDSHIRE.-?*. 13', 34'. «*, 45*. 53 (SE*. SW). Horizontal SiH'tioiw. sheets 71. 72, HI. H2. 
PBMBR()KESHIRE,-38, 39, 40. 41. .W. Horizontal Sections, sheets 1 and 2 ; and Vertical 8e<-tions, sheets 12 and 13. 
RAl)XORSHIRE.-42 (XW A XE). 56. 60 (SW A SE). Horizontal Sections, sheets 5, 6. 27. 
RUTLAXDSHIRE.-this county is inclutled in sheet 61. 
SHROPSHIRE.-35 (XW. XE). 56 (NE), 60 (XE. SE). 61, 62 (XW). 73 71 (XE, SK). Horizontal Sections, sheets 24, 

25. SO. 33, 3>. 30. 11. 41. 43. 53. 51. 68 ; and Vertical Sections, sheets 23. 21. 
SOMERSETSHIRE.-IM. 19. 2a 21. 27, 35. Horizontal Sections, sheets 15. 16. 17, 20. 21, A 22; and Verticjil Sei-tions. 

sheets 12, «{. 47. 18. 49. .'Ml, and 51. 
STAFFORD8HIRE.-(3.lNW). SS (NE). 61 (NB, SE), 62. »» (NW>. 71 (SW). 72. 73 (NE. SK). 81 ^SE.SW). Hori- 
zontal Sections 18, 23. 24^ 26, 41, 42, 45. 49. 51. 57, 31. 60: and Vert icjil Sections, slieeti 16. 17, 18. 19, 20, 21. 23, 26. 
SURREY,- 1 (SWt). 6t, 7*, 8t. 9. Horizontal Sections, sheets 74. 75. 76, and 79. 
SUSSEX,— 4*, 5. 6, 8. 9. 11. Horizontal Sections, sheets 73, 75. 76, 77. 78. 
WARWICKSHIRE,-*!*. 43 (NW), 53*. 64. JJ2 (NE. SW, Jt SK). 63 (NW. SW. A SE). Horizontal Sections, sheets 23. 

4M. 4f). 50. 51. 82. 83 ; and Vertical Se<>tion8. slmet 21. 
WILTSHIRE.- 12*. 13*. 11. 15, IS, 19, 34*. and 33. HorizoTitiil Sections, sheets ir. and .".9. 
WOHCKSTERSHIRK,— 13 (NE), 41*, 51, 35, 62 (SW A SE). 61 (SE). Horizontal Sections 13, 23, 25, 50, and 39 ; and 

Vertical Section 13. 



SroliigiailSimirs irf iljr tbittil l^iitgiiam . 



'*'ti.il',\rl'-<-.'S*,; 



?■■'■■-■ 







^ . -^ \_ - '— i^lb'^^'-^^- 










C r. Bono del ethti. 



STAGONOLtPlS Figs 1.2,45,6,7- J A C A R E . 



Ifinccnt BrookE,] 



Avy6i'/ 






DESCRIPTION OF THE PLATES. 



Plate I. 



Fig. 1. Stagonolepis. — The original specimen, exhibiting impressions of the ventral 

scutes described and figured ^by Agassiz : " Foissons fossiles du vieux Gr^s rouge," 
p. 139, and Flate XXXI. (Elgin Museum, No. 27.) 

Fig. la. Stagonolepis. — ^A cast taken from the preceding specimen, exhibiting the 

characters of the pitted ornamentation of the original scutes. 

Fig. 2. Stagonolepis. — Two ventral scutes. (Dr. Taylor's Collection.) 

Fig. 3. Ventral scutes of a species of Jacare, showing the mamier in which the successive 

zones overlap; the sutural union of the scutes of the same zone; that of the 
anterior and posterior portions of each scute; and the pitted sculpture of the 
exposed surfaces of the scutes. 

Fig. 4. Stagonolepis. — Fragment of the upper and lower jaws, with teeth. (Museum of 

Practical Geology.) 

Fig. 4a. The extremity of the mandible of the same specimen, showing a tooth in its 

alveolus. X 2. 

Fig. 5. Stagonolepis. — Cast of an impression of the anterior end of a thoracic vertebra. 

(Elgin Museum, No. 36.) 

Figs. 6, 6a, 6b. stagonolepis. — End, lateral, and ventral views of the cast of an 

impression of a cervical vertebra. (Elgin Museum.) 

Fig. 7. Stagonolepis. — End view of ^the caat of an impression of a posterior cervical 

vertebra, (Elgin Museum, No. 50.) 
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Plate II. 



Fig. 1. Stagonolepis. — Cast of an impression of a dorsal scute. (Elgin Museum, 

No. 26.) 

Figs. 2, 5, 6. stagonolepis. — Cast of impressions of dorsal scutes on the same block of 

sandstone. (Elgin Museum, No. 2.) 

Fig. 3. Stagonolepis. — The outer surface of a dorsal scute the bony matter of which is 

tolerably well preserved. 

Fig. 4. Stagonolepis. — Cast of an impression of a dorsal scute. (Elgin Museum, 

No. 10.) 

Fig. 7. Stagonolepis. — The impression of a ventral scute. 

Figs. 8 and 9. StagOnolepis. — Impressions of the inner surface of a dorsal scute. 

Fig. 10. Stagonolepis. — Inner face of a dorsal scute (from Lossiemouth), part of which 

has been cleared away to show the impression left by the outer surface. 

Fig. 10a. A transverse section showing the angulation of this scute. 

Fig. 10b. A sectional view of the outer extremity of the same scute. 



SniligimlSlmuaKf^'tlinttil Ibitgiiim . 









-3-, >_-•? . ■> c — * ^ 








C R B..nr del at Iith 



^^Oil Brooks Tlay iSiTia 



SFAGONOLEPIS. 



ftmlogitalSiinitsirftlii-llralti) IWio» • 




ST/VGONOLtPIS 



^eoligtralSwiitjirfiljfWtfii ftngiioiu . 




STkGONOLEPIS, 





Plate III. 



StagOnolepiS. — Fig. 1, ventral ; Fig. la, dorsal ; Fig. lb,, lateral aspect of the natural 
cast of a portion of the caudal region (in the Collection of J. Powrie, Esq.), two thirds 
of the natural size. Fig. Ic, interior view of the longer half ; and Fig. 2, the cast of the 
interior of the shorter half of the same fossil : of the natural size. 
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Plate IV. 



Fig. 1. Dasygnathus longidens. — Cast of the impression of the deiitigerons bone. 

(Elgin Museum, No. 1.) 

Fig. 2. StagOnolepiS. — The cast of the impression of a caudal vertebra. (Elgin 

Museum, No. 4.) 

Fig. 3. Stagonolepis. — The cast of the ventral aspect of the caudal fragment. (Plate III., 

Fig. 1.) 

Fig. 4. StagOnolepiS. — The cast of the interior of the longer half of the same. ( Plate III., 

Fig. Ic.) 
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Plate V. 




Figs. 1 — le. StagOnOlepiS.— The fragment of the skull with teeth described at pp. 23, 24. 

(Elgin Museum, No. 38.) 

Figs. 2 — 2b, StagOnolopiS. — ^Anterior, lateral, and ventral ^4ews of the east of an 

impression of a vertebra from the fore part of the thoracic region. (Elgin 
Museum, No. 22.) 

Fig. 3, StagOnolepiS. — Cast of an impression of the anterior end of a thoracic vertebra. 

(Elgin Museum, No. 11.) 

Fig. 4. StagOnolepiS. — Impression of the posterior end of the first sacral vertebra. 

(Elgin Museum, No. 47.) 

Fig. 4a. Cast taken from the same specimen. 





Plate VI. 



Fig. 1, StagOnolepis. — The inner face of an ilium ; and 

Fig. 2, A femur. Fig. 2a^ contour of the exposed face of this bone. These two bones 

are represented of three fourths the size of nature, and nearly in the relative 
position which they occupy on a block of Lossiemouth sandstone. (Elgin Museum, 
No. 46.) 

Figs. 3 — 3c, StagOnolepis. — The imperfect symphysial end of a mandible with teeth. 

(Museum of Practical Geology.) 
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Plate VII. 



Fig. 1. StagOnolepis. — The cast of an impression of a caudal vertebra. 

Fig. 2. StagOnolepis. — The impression of the posterior face of a thoracic vertebra. 

(Elgin Museum, No. 12.) 

Fig. 3. StagOnolepis. — The impression of the arch, and of the commencement of the 

spine, of a thoracic vertebra. (Elgin Museum, No. 49.) 

Figs. 4, 4a. StagOnolepis (?) — Cast of an impression of a posterior caudal vertebra. 

(Elgin Museum, No. 17.) 

Fig. 5. StagOnolepis. — A rib from Lossiemouth, one half natural size. 

Fig. 6. StagOnolepis. — A cast of the impression of the vertebral end of a rib. (Elgin 

Museum, No. 26.) 

Fig. 7. StagOnolepis. — Humerus. (Elgin Museum, No. 26.) 

Fig. 8. StagOnolepis. — Femur. From Lossiemouth, one half natural size. 

Fig. 9. StagOnolepis. — Radius or fibula. From Lossiemouth. (Elgin Museum, No. 33.) 



Plate VIII. 



Fig. 1. StagOnolepiS.— Coracoid. From Lossiemouth. (Elgin Museum, No. 37.) 
Fig. 2. Stagonolepis. — Pubis. From Lossiemouth. (Elgin Museum, No. 39.) 

Figs. 3, 3a. Sta»gonolepiS.-r-Cast of the impression of the inner face and posterior edge 

of a scapula. (Elgin Museum, No. 20.) 

Fig. 4. Stagonolepis. — Cast of the impression of a radius or fibula. (Elgin Museum, 

No. 26.) 

Fig. 5. Stagonolepis. — Cast of the impression of a metatarsal or metacarpal bone. 

(Elgin Museum, No. 48.) 

Figs. 6, 6a. Stagonolepis. Cast of the impression of ^a metatarsal (P) bone. (Elgin 

Museum, No. 23.) 

Figs, 7, 7a. Cast of an impression of an anterior caudal vertebra. (Elgin Museum, 

No. 18.) 
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Plate X. 



(All the figures in this plate are taken from casts of impressions of bones of StagOUOlepiS 
from Lossiemoutli, and arc* in the Museum of Practical Geology. Figs. 2 and 9 are of 
the natural size, the rest are reduced to half of the size of nature.) 

Figs. 1, la. Lateral and posterior vieivs of the ankylosed scapula and coracoid. 

Figs. 2, 2a. Front and side views of the interclavicle. 

Figs. 3 and 4. Ilia. 

Figs. 5 and 5a. Lateral and anterior views of an ischium. 

Fig. 6. The proximal end of a humerus. 

Fig. 7. An incomplete humerus. 

Fig. 8. Atibia(?) 

% 

Fig. 9. A metatarsal or metacarpal bone. 

Fig. 10. A restoration of the posterior lumbar, the sacral, and the anterior caudal vertebra? 

from the specimen described at p. 15. 
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TELL05AURUS. 



Plate XIII. 



Figs. 1, la, lb. Caiman palpebrosus. — Dorsal, ventral, and lateral views of the dermal 

armour of the neck, trunk, and anterior part of the tail. 

Figs. Ic, Id. The dermal armour of the antebrachium and of the cms. 

Fig. le. A dorsal iBcute enlarged, shoTnng its ridge and sculpture. 



Fig. If. A ventral scute enlarged, showing the articular facet, the suture between the 
. anterior and the posterior portions, and the radiating grooves of the surface. 
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Plate XV. 



Figs. 1, 2, 3, 4. Footprints on the slab represented and similarly numbered in Plate XVI. 

of the size of nature. 

Fig. 5. Footmarks from Cummingstone from the same series as those represented in 

Plate XIV. 

Fig. 6. A footmark from the same slab as the foregoing, made by a much larger animal. 
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Plate XVI. 



The slab of sandstone from Cummingstone exhibiting many tracks, described at p. 46. One 

fourth the size of nature. 
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